Mu-opioid receptors are involved in the tolerance to nicotine antinociception.
Several studies have shown the participation of the endogenous opioid system on the antinociceptive effects and addictive properties of nicotine. The aim of the present study was to explore the involvement of the mu-opioid receptors in the development of tolerance to nicotine antinociception. Chronic treatment of C57BL/6 mice with nicotine (5 mg/kg s.c., three times daily during 12 days) resulted in tolerance to its antinociceptive responses in the tail-immersion test. We investigated the possible existence of adaptive changes in the expression and/or functional activity of mu-opioid receptors in these tolerant mice by using autoradiography of [(3)H]D-Ala(2)-MePhe(4)-Gly-ol(5) enkephalin ([(3)H]DAMGO) binding and DAMGO-stimulated guanosine [(35)S]5'-(gamma-thio)-triphosphate ([(35)S]GTPgammaS) binding. The density of mu-opioid receptors in the spinal cord was not modified in nicotine-tolerant mice, whereas a decrease was found in the caudate-putamen, as well as in the core and the shell of the nucleus accumbens. However, the functional activity of these receptors was significantly increased in the spinal cord as a consequence of nicotine treatment. To further investigate the role of mu-opioid receptors in the tolerance to nicotine-induced antinociception, we evaluated this response in C57BL/6 mu-opioid receptor knockout mice. Chronic nicotine treatment produced tolerance in both wild-type and knockout animals, but tolerance developed faster in mice lacking mu-opioid receptors. These results indicate that mu-opioid receptors play an important role in the development of tolerance to nicotine antinociceptive effects.